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Description 

Field of the invention 

5 [0001] The present invention relates to a multi-cylinder spark ignition internal combustion engine having two groups 
of cylinders supplied with intake air through a common main throttle, and disabling means for selectively deactivating 
one group of cylinders by cutting off its fuel supply. 

Background of the invention 

10 

[0002] Systems for cylinder deactivation have been proposed previously, in order to achieve improved fuel economy 
and reduced emission when the engine is operating at part load. Such systems rely on the fact that spark ignition 
engines operate less efficiently at low load because of the pumping losses caused by throttling. Especially in a large 
engine, it is more efficient to run one group of cylinder under higher load than two groups under lesser load, while 

is producing the same output power. Cutting off the fuel supply to one group of cylinders achieves the desired reduction 
in fuel consumption but when the disabled cylinders are still allowed to pump air, this upsets the stoichiometry of the 
exhaust gases and interferes with the operation of the catalytic converter. The presence of excess air in the exhaust 
gases means that the catalytic converter cannot neutralise NO x present in the exhaust gases, as this requires a stoi- 
chiometric or reducing atmosphere. For this reason, known systems take special steps during cylinder deactivation to 

20 avoid air reaching the catalytic converter through the disabled cylinders. The steps that have been proposed for this 
purpose include maintaining the intake and exhaust valves of the disabled cylinders permanently shut, or running the 
disabled cylinders with 100% EGR. Both these proposals have disadvantages in that valve disablement is costly to 
implement and switching to 100% EGR gives rise to problems in controlling the combustion during the periods of 
changeover between normal operation and deactivation. Also, undesirable leakage of EGR gases into the intake system 

25 of firing cylinders is difficult to avoid. 

[0003] JP-A-55 029002 discloses an engine nave two groups of cylinders 1 -3 and 4-6. Under high low, both groups 
of cylinders are operational but under light load, cylinders 1-3 are disabled. The exhaust gases from both groups of 
cylinder pass through a main catalytic converter which is preceded by a first oxygen sensor. The exhaust gases from 
cylinders 4-6 additionally pass through another catalytic converter arranged upstream of the common catalytic con- 

30 verier and itself preceded by a second oxygen sensor. The first oxygen sensor sets the fuel quantity during high load 
operation and the second sets the fuel when only one group of cylinder is firing. During part load, the main catalytic 
converter and the first oxygen sensor tend to cool down and the engine is forced to run on all cylinders for a short time 
to heat the main catalytic converter whenever its temperature is sensed by a detector to be dropping below a minimum 
threshold. 

35 [0004] JP-A-55 49549 discloses an engine with two groups of cylinders that can be selectively deactivated during 
part load operation. The engine exhaust system has three catalytic converters one main converter common to both 
groups of cylinders and two further converters arranged upstream of the main catalytic converter, each associated with 
a respective one of the two groups of the cylinders. Each time that the engine is switched from running on both groups 
of cylinders to only one group, the group of cylinders selected for deactivation is alternated. As a result, neither group 

40 of the cylinders is allowed to run cold and neither group is subjected to wear at a different rate from the other group. 

Summary of the invention 

[0005] With a view to mitigating the foregoing disadvantages, the invention provides in accordance with a first aspect 
45 a multi-cylinder spark ignition internal combustion engine having two groups of cylinders, and disabling means for 
selectively deactivating one group of cylinders by cutting off its fuel supply, wherein the two groups cf cylinders are 
connected to a common exhaust system containing a catalytic converter, the disabling means are operative to interrupt 
the fuel supply to one group of cylinders during part load operation so as to deactivate said one group of cylinders 
while supplying air to said one group of cylinders, and means are provided for resupplying fuel to said one group of 
so cylinders at periodic intervals to reactivate said one group of cylinders, characterised in that the common exhaust 
system further comprises an NC^ trap and in that the duration of the intervals of reactivation are sufficient to regenerate 
the NO x trap. 

[0006] During deactivation of one group of cylinders, air pumped through those cylinders reaches the exhaust system 
to make the catalytic converter operate only as an oxidation catalyst. Such NO x as is produced during this time by the 
55 firing cylinders is stored in the NO x trap. At periodic intervals, when both groups of cylinders are activated simultane- 
ously, the exhaust mixture is returned to a stoichiometric or reducing mixture to neutralise the NC^ stored in the NO x 
trap, thereby regenerating or purging the NO x trap. 

[0007] Another problem with disabling one group of cylinders is that if the cylinder disablement is prolonged, the 
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group will risk a build up of oil and deposits within the cylinders. 

[0008] According to a second aspect of the invention, there is provided a multi-cylinder spark ignigtion internal com- 
bustion engine having two groups of cylinders, and disabling means for selectively deactivating one group of cylinders 
by cutting off its fuel supply, wherein the two groups of cylinders are connected to a common exhaust system containing 

5 a catalytic converter, and disabling means are operative during part load operation to interrupt the fuel supply so as to 
deactivate one group of cylinders at a time while supplying air to the disabled group of cylinders, characterised in that 
the exhaust system includes an NO x trap, the disabling means are operative to interrupt the fuel supply alternately to 
the groups of cylinders during part load operation, and in that during changeover of the deactivation, there are intervals 
during which both groups of cylinders are activated simultaneously, the intervals having sufficient duration to regenerate 

10 the NO x trap. 

[0009] In this aspect of the invention, the groups are alternately deactivated so that the groups are subjected to equal 
wear and deposits that may be formed on the combustion chambers during cylinder deactivation will be burnt off more 
regularly and equally in both groups of cylinders. Preferably, the intake system has compensation means to reduce 
the air supply to the two groups of cylinders during the interval when they are activated simultaneously in order to avoid 

is a sudden change in the engine output power. 

[001 0] The compensation means may comprise an electronic throttle that is regulated by a control system to maintain 
constant output power during the intervals when both groups of cylinders are activated simultaneously. Alternatively, 
the compensation means may comprise an ON/OFF valve arranged in series with an auxiliary throttle in a passage 
bypassing the in throttle, the auxiliary and main throttles being ganged such that the flow through the two passages 

20 when the ON/OFF valve is open is always in the same predetermined ratio to the mass air flow through the main throttle 
alone. In this case, the size of the auxiliary throttle and bypass passage may be calibrated such that the output power 
when the main throttle alone supplies air to the two groups of cylinders is the same as the output power when both the 
main and auxiliary throttles supply air to only one of the two groups. In this way, the complexity of an electronic throttle 
can be avoided and replaced by a simple ON/OFF valve in series with the auxiliary throttle. 

25 [001 1] While one group of cylinders is deactivated, the other group works under higher load and produces NC^ gases 
in the exhaust system. These gases cannot be reduced in the three-way catalytic converter because the disabled group 
of cylinders continues to supply air and create an oxidising atmosphere in the exhaust system. The three-way catalytic 
converter therefore acts only as an oxidation catalyst to neutralise HC and CO in the exhaust gases and the NC^ trap, 
which itself incorporated a three-way catalyst, is relied upon to store the NO x gases until such time as they too can be 

30 neutralised when the NO x trap is purged by supplying it with a stoichiometric or reducing atmosphere. 

[0012] The NO x trap has only a limited capacity but the invention allows freedom in setting the time between purging 
to avoid saturation of the trap. The frequency with which the engine is operated with both groups of cylinders activated 
simultaneously can beset as desired to ensure that the trap remains at a high storage efficiency. During these intervals, 
the fuelling can be set to achieve, as desired, a stoichiometric or a reducing atmosphere in the exhaust gases passing 

35 through the catalytic converter, to regenerate or purge the NO x trap fully. 

Brief description of the drawings 

[001 3] The invention will now be described further, by way of example, with reference to the accompanying drawings, 
40 in which : 

Figure 1 is a schematic representation of an internal combustion engine, 

Figures 2 and 3 are timing diagrams showing two alternative methods of fuelling the internal combustion engine 
in figure 1, 

45 Figure 4 is a view similar to Figure 1 of an embodiment having a modified intake system, 

Figures 4a and 4b show a detail of the embodiment of Figure 4 in alternative positions of the valve supplying air 
to the intake manifolds of the two groups of cylinders. 



50 



Detailed description of the preferred embodiment 



[0014] In Figure 1 an internal combustion engine has two groups of cylinders 10a and 10b having intake manifolds 
12a and 12b and exhaust manifolds 14a and 14b, respectively. The exhaust manifolds 14a and 14b are joined to one 
another at a section 1 4 that precedes an after treatment system consisting of a catalytic converter 1 6, a burner chamber 
18 having an igniter 22 and a NO x trap 20, which itself contains a three-way catalyst. 
55 [0015] The intake system for both groups of cylinders comprises a mass air flow meter 30 connected in series with 
a main throttle 32 that provides air to both intake manifolds 12a and 12b. In addition, the intake system comprises a 
bypass passage 38 containing a second throttle 34 ganged with the main throttle 32 and an ON/OFF valve 36 for 
selectively opening and closing the bypass passage 38 depending on whether one or both groups of cylinders of the 
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engine are activated 

[0016] Und r high load operation, the ON/OFF valve 36 occupies the position illustrated to disable the bypass pas- 
sage 38. Fuel is metered to both groups of cylinders so that both groups fire normally and produce an exhaust gas 
mixture that is stoichiometric and can be purified by the three-way catalysts. 

5 [0017] During low and part load operation, the fuel supply to one of the groups 10aand 10b is shut off while the other 
group continues to fire normally. The air supply to the deactivated group of cylinders is not discontinued and these 
cylinders pass air into the exhaust system. The three-way catalytic converter in the after treatment system can now 
only operate as an oxidation catalyst in this oxidising atmosphere and the NO x produced by the firing group of cylinders 
cannot be neutralised. To overcome this problem, the invention provides the NO, trap to store the NO x gases and 

10 prevent them from being discharged to ambient atmosphere. 

[0018] The NO x trap has only a finite capacity and this mode of operation cannot be maintained indefinitely if NO x 
gases are not to be released to the atmosphere. For this reason it is necessary to regenerate or purge the NO, trap 
at regular intervals by running the engine in such a manner as to produce a reducing or stoichiometric exhaust mixture. 
This is achieved by periodically running both groups of cylinders simultaneously by supplying fuel to both groups for 

is a duration long enough to purge the NO x trap. 

[0019] The engine of Figure 1 can be operated in one of two modes. In the first mode the same group of cylinders 
is always deactivated while in the second mode the deactivation alternates between the two groups of cylinders. The 
first mode is represented by the fuel timing diagram shown in Figure 2 in which fuel supply is permanently ON to the 
first group of cylinders and pulsed ON at regular intervals to the second group of cylinders. The second mode on the 

20 other hand is represented by Figure 3 in which both groups of cylinders are switched ON and OFF with the same mark- 
to-space ratio as one another, this mark-to-space ratio being slightly in excess of 1:1 so that at the changeover between 
groups there are defined brief purge intervals during which both groups of cylinders are activated simultaneously 
[0020] Both modes of operation of the engine achieve the desired purging of the NC\ trap but the second mode has 
the advantage that the groups are subjected to equal wear and deposits are removed more regularly from the disabled 

25 cylinders. x t 

[0021] At the times that the engine operates with all cylinders firing, it will tend to produce more output power than 
when one group is deactivated for a given position of the main throttle 32. The purpose of the ON/OFF valve 36 is to 
avoid changes in engine output power during the purge intervals and during the changeover between one group and 
two groups operation. When one group is disabled, the ON/OFF valve 36 is turned to its fully open position to allow 

30 air to flow through the bypass passage 38 and the second throttle 34. This latter throttle 34 is ganged to operate in 
unison with the main throttle 32 and, for a given position of the main throttle 32, supplies the correct amount of com- 
pensation air flow such that the output power from the engine when one group of cylinders is deactivated is the same 
as the output power when both groups of cylinders are firing. 

[0022] Exhaust gas ignition systems (EGl) have previously been proposed to accelerate the light-off of a catalytic 
35 converter. The engine is intentionally run with an excessively rich mixture so that the exhaust gases contain hydrocar- 
bons carbon monoxide and hydrogen and additional air is introduced directly into the exhaust system to produce an 
ignitable mixture that is burnt immediately upstream of the catalytic converter to bring it quickly to its light-off temperature 
during cold starts. The burner chamber 1 8 is provided in the exhaust after treatment system in Figure 1 for this purpose 
but in the described embodiment of this invention, it is possible to avoid the need for an expensive source of additional 
40 air If one group of cylinders is run with a very rich mixture and the other group is deactivated but continues to receive 
air then the resultant mixture will be ignitable in the burner chamber 18 using the igniter 22. If the firing cylinders receive 
the fuel that should have been burnt by both groups of cylinders, they will be running excessively rich but the resultant 
exhaust gas mixture reaching the burner 18 will still be stoichiometric and burn completely. The heat released will 
quickly bring the NO x trap which also contains a three-way catalyst to its light-off temperature. 
45 [0023] The embodiment of Figure 1 suffers from the disadvantage that the disabled group of cylinders will still be 
partially throttled and would be performing unnecessary pumping work against the manifold vacuum. This disadvantage 
is avoided in the embodiment of Figure 4 in that unthrottied ambient air is supplied to the deactivated group of cylinders 
in order to reduce the pumping loss to a minimum. 

[0024] In the embodiment of Figure 4 like numerals have been used to designate components previously described 
50 by reference to Figure 1 in order to avoid unnecessary repetition. The essential difference resides in the connection 
between the main throttle 32 and the intake manifolds 1 2a and 1 2b which in this case includes a diverter valve 40. For 
ease of description the bypass passage 38 has been omitted it being assumed in this case that the throttle 32 is an 
electronic throttle but a bypass passage may be used as previously described if preferred to maintain constant output 
power regardless of engine operating mode. 
55 [0025] The diverter valve 40 has two inlet and two outlet ports. The first inlet port, which has no reference numeral 
is connected to the throttle 32 and the mass air flow meter 30. The second inlet port 46 is directly connected to ambient 
air and the two outlet ports 42 and 44 lead respectively to the intake manifolds 1 2a and 1 2b. The valve has a rotatable 
diverter element which is V-shaped in cross-section and can be moved between the three positions shown in Figures 
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4, 4a and 4b respectively. 

[0026] In the position shown in Figure 4 the diverter element points at the throttle 32 and obstructs the port 46 
completely. Only air passing the mass air flow meter 30 reaches the intake manifold 12a and 12b and the valve 40 
splits the air in equal amounts. This is the position occupied by the valve 40 during normal operation with all cylinders 
5 firing. 

[0027] The rotation of the diverter element to the position shown in Figure 4a has the effect of connecting the intake 
manifold 12a to the air passing the intake throttle 32 and the mass air flow meter 30, while connecting the intake 
manifold 12b to the ambient without throttling the air. This is the position adopted by the valve 40 when the second 
group of cylinders 10b is deactivated. The first group of cylinders 10a now operates normally while the second group 

10 of cylinders 10b operates with the minimum pumping work and delivers air to the exhaust system. 

[0028] If the same group of cylinders is disabled every time, then the valve 40 need only be capable of movement 
between the positions shown in Figures 4 and 4a. If however it is desired to be able to switch the deactivation alternately 
between groups of cylinders, then the valve 40 can be moved further to the position shown in Figure 4b. From the 
symmetry with Figure 4a it will be appreciated that the only difference this will make is that the first group of cylinders 

i5 10a would be disabled instead of the second group 10b. 

[0029] An advantage of the embodiment of Figure 4 is that it is very tolerant to leakage in the diverter valve 40. If 
any leakage does occur, air will enter the firing cylinders. This will not disturb the combustion process but merely cause 
the mixture strength to be weakened slightly. If the engine is calibrated to supply a nominally stoichiometric mixture to 
the firing group of cylinders, based on the air flow measured by the mass air flow meter, any leakage that occurs will 

20 make the mixture slightly leaner than stoichiometric, which is advantageous in ensuring low hydrocarbon and carbon 
monoxide in the feed gases supplied to the after treatment system. NO* may be increased in the feed gases but the 
storage of the NO x in a trap and the subsequent purging of the trap will prevent this pollutant from being discharged 
to atmosphere. Thus the after treatment system can be effective in controlling the discharge of the three main noxious 
gases without the critical control of the stoichiometry of the exhaust gases that is required when using a three-way 

25 catalyst. 



Claims 

30 1. A multi-cylinder spark ignition internal combustion engine having two groups of cylinders (10a,10b), and disabling 
means for selectively deactivating one group of cylinders (10a, 10b) by cutting off its fuel supply, wherein The two 
groups of cylinders (10a,10b) are connected to a common exhaust system (14,16,18) containing a catalytic con- 
veitec (16), the disabling means are operative to interrupt the fuel supply to one group of cylinders during part load 
operation so as to deactivate said one group of cylinders while supplying air to said one group of cylinders, and 

35 means are provided for resupplying fuel to said one group of cylinders at periodic intervals to reactivate said one 
group of cylinders, characterised in that the common exhaust system further comprises an NO x trap (20) and in 
that the duration of the intervals of reactivation are sufficient to regenerate the NO x trap (20). 

2. A multi-cylinder spark ignition internal combustion engine having two groups of cylinders (101 , 10b), and disabling 
40 means for selectively deactivating one group of cylinders (10a, 10b) by cutting off its fuel supply, wherein the two 

groups of cylinders (10a,10b) are connected to a common exhaust system (14,16,18) containing a catalytic con- 
verter (16), and disabling means are operative during part load operation to interrupt the fuel supply so as to 
deactivate one group of cylinders at a time while supplying air to the disabled group of cylinders, characterised in 
that the exhaust system includes an NO x trap (20), the disabling means are operative to interrupt the fuel supply 
45 alternately to the groups of cylinders (10a, 10b) during part load operation, and in that during changeover of the 

deactivation, there are intervals during which both groups of cylinders (10,10b) are activated simultaneously, the 
intervals having sufficient duration to regenerate the NO x trap (20). 

3. An internal combustion engine as claimed in claim 1 or claim 2, wherein the intake system includes compensation 
50 means (32,34,36) to reduce the air supply to the two groups of cylinders during the interval when they are activated 

simultaneously in order to avoid a sudden change in the engine output power. 

4. An internal combustion engine as claimed in claim 3, wherein the compensation means comprise an electronic 
throttle that is regulated by a control system to maintain constant output power during the intervals when both 

55 groups of cylinders are activated simultaneously. 

5. An internal combustion engine as claimed in claim 3, wherein the compensation means comprise an ON/OFF 
valve (36) arranged in series with a throttle (34) in a passage (38) bypassing the main throttle (32), the main (32) 
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and second (34) throttles being ganged such that the flow through the two passages when the ON/OFF valve (36) 
is open is always in the same predetermined ratio to the mass air flow through the main throttle alone. 

6. An internal combustion engine as claimed in any preceding claim, wherein when a group of cylinders is deactivated, 
s that group is connected by a diverter valve (40) to ambient air so that the air supplied to the cylinders of that group 

is not throttled. 

7. An Internal combustion engine as claimed in claim 6, wherein the diverter valve (40) has two inlets, one (46) 
connected to ambient air and other to the main throttle (32), two outlet ports (42,44) each connected to the intake 

10 manifold of a respective one of the groups of cylinders and a V-shaped rotatable element, the rotatable element 
having a first position in which the port (46) connected to ambient air is obstructed while the port connected to the 
main throttle (32) is connected simultaneously to both outlet ports (42,44) and a second position in which the main 
throttle (32) is connected to only one of the outlet ports (42,44) while the inlet port (46) connected to ambient air 
is connected to other outlet port (44,42). 

15 

8. An internal combustion engine as claimed in claim 7, wherien the rotatable element of the diverter valve has a 
third positions in which the connections between the inlet and outlet ports are reversed. 



20 PatentansprGche 

1. Ein mehrzylindriger Otto-Verbrennungsmotor, der zwei Zylindergruppen (10a, 10b), und Abschaltvorrichtungen 
zum selektiven Deaktivieren einerZylindergruppe (10a, 10b) durch Abschneiden ihrer Kraftstoffversorgung besitzt, 
worin die beiden Zylindergruppen (10a, 10b) mit einem gemeinsamen Abgassystem (14, 16, 18) mit einem darin 

25 enthaltenen KataJysator (16) verbunden sind, wobei die Abschaltvorrichtungen die Unterbrechung der Kraftstoff- 
versorgung zu einer dieser Zylindergruppen bei Teillastbetrieb bewirken, urn so diese eine Zylindergruppe zu de- 
aktivieren, wahrend sie diese eine Zylindergruppe mit Luft versorgen; und worin Vorrichtungen bereitgestellt wer- 
den, urn diese eine Zylindergruppe nach periodischen Intervallen wieder mit Kraftstoff zu deren Reaktivierung zu 
versorgen; dadurch gekennzeichnet, daB das gemeinsame Abgassystem weiterhin eine NO x -Falle (20) beinhaltet, 

30 und dadurch daB die Dauer der Reaktivierungsintervalle zum Regenerieren der NO^-Falle (20) ausreichend ist. 

2. Ein mehrzylindriger Otto-Verbrennungsmotor der zwei Zylindergruppen (10a, 10b), und Abschaltvorrichtungen 
zum selektiven Deaktivieren einerZylindergruppe (10a, 10b) durch Abschneiden ihrer Kraftstoffversorgung besitzt, 
worin die beiden Zylindergruppen (10a, 10b) mit einem gemeinsamen Abgassystem (14, 16, 18) mit darin enthal- 

35 tenem Katalysator (16) verbunden sind, und die Abschaltvorrichtungen die Unterbrechung der Kraftstoffversorgung 

zu einer dieser Zylindergruppen bei Teillastbetrieb bewirken, urn so jeweils eine Zylindergruppe zu deaktivieren, 
wahrend sie die abgeschaltete Zylindergruppe mit Luft versorgen; dadurch gekennzeichnet, daB das Abgassystem 
eine NO x -Fa!le (20) beinhaltet; die Abschaltvorrichtungen arbeiten, urn die Kraftstoffversorgung zu den Zylinder- 
gruppen (10a, 10b) wahrend Teillastbetrieb abwechselnd abzuschneiden; und dadurch, daB wahrend einesWech- 

40 sels der Deaktivierung Intervalle existieren, wahrend denen beide Zylindergruppen (10a, 10b) gleichzeitig betrie- 

ben werden, wobei die Reaktivierungsintervalle eine zum Regenerieren der NO x -Falle (20) ausreichende Dauer 
haben. 

3. Ein Verbrennungsmotor nach Anspruch 1 oder 2, worin das Ansaugsystem Ausgleichsvorrichtungen (32, 34, 36) 
45 beinhaltet, urn die Luftversorgung zu den beiden Zylindergruppen - wahrend den Intervallen, in denen sie gleich- 
zeitig betrieben werden - zu reduzieren, urn so einen plotzlichen Wechsel in der Motorausgangsleistung zu ver- 
meiden. 

4. Ein Verbrennungsmotor nach Anspruch 3, worin die Ausgleichsvorrichtungen eine elektronische Drosselklappe 
so beinhalten, die durch ein Regelsystem geregelt wird, urn wahrend der Intervalle, in denen beide Zylindergruppen 

in Betrieb sind, eine konstante Ausgangsleistung zu erhalten. 

5. Ein Verbrennungsmotor nach Anspruch 3, worin die Ausgleichsvorrichtungen ein AN/AUS Ventil (36) beinhalten, 
das in einem die Hauptdrosselklappe umgehenden Kanal (36) in Serie mit einer Drosselklappe (34) angeordnet 

55 ist, wobei die Haupt- (32) und zweite Drosselklappe (34) so auf einander abgestimmt sind, daB bei geoffnetem AN/ 

AUS Ventil (36) der Strom durch die beiden Kanale immer im gleichen, vorbestimmten Verhaltnis zum Luft-Mas- 
senstrom durch die Hauptdrosselklappe alleine steht. 
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6. Ein Verbrennungsmotor nach einem der vorangegangenen AnsprQchen, worin wenn eine Zyiindergruppe deakti- 
viert ist - diese Gruppe durch ein Umlenkventil (40) mil der Umgebungsluft verbunden ist, so daB die an die Zylinder 
dieser Gruppe gelieferte Luft nicht gedrosselt wird. 

5 7. Ein Verbrennungsmotor nach Anspruch 6, worin das Umlenkventil (40) zwei Einlasse besitzt, von denen einer (46) 
mit der Umgebungsluft und der andere mit der Hauptdrosselklappe (32) verbunden ist; zwei AuslaBoffnungen (42, 
44), von denen jede mit dem Ansaugkrummer einer entsprechenden Zyiindergruppe verbunden ist; und ein V- 
formiges drehbares Element, wobeidas drehbare Element eine erste Stellung besitzt, in welcherdie mit der Um- 
gebungsluft verbundene Offnung (46) blockiert ist, wahrend die mit der Hauptdrosselklappe (32) verbundene Off- 

10 nung gleichzeitig mit beiden AuslaBoffnungen (42, 44) verbunden ist, und eine zweite Stellung, in welcher die 

Hauptdrosselklappe (32) mit nur einer der AuslaBoffnungen (42, 44) verbunden ist, wahrend die mit der Umge- 
bungsluft verbundene Ansaugoffnung (46) mit der anderen AuslaBoffnung verbunden ist. 

8. Ein Verbrennungsmotor nach Anspruch 7, worin das drehbare Element des Umlenkventils eine dritte Stellung 
15 aufweist, in welcher die Verbindungen zwischen den EinlaB- und den AuslaBoffnungen umgekehrt sind. 



Revendications 

20 1. Moteur k combustion interne k allumage par etincelle k plusieurs cylindres comportant deux groupes de cylindres 
(10a, 10b), ainsi qu'un moyen d'invafidation destine" k d^sactiver s6(ectivement un groupe de cylindres (10a, 10b) 
en coupant son alimentation en carburant, dans lequel les deux groupes de cylindres (10a, 10b) sont relies k un 
systeme d'echappement commun (14, 16, 18) contenant un pot catalytique (16), le moyen d'invalidation peat etre 
mis en oeuvre pour interrompre la fourniture de carburant k un groupe de cylindres pendant le fonctionnement a 

2S charge partielle de maniere k desactiver ledit un groupe de cylindres tout en foumissant de Fair audit un groupe 
de cylindres, et un moyen est prevu afin de fournir de nouveau du carburant audit un groupe de cylindres k des 
intervalles p6riodiques de facon k reactiver ledit un groupe de cylindres, caracteV ise en ce que le systeme d'echap- 
pement commun comprend en outre un piege k NO x (20) et en ce que la dur6e des intervalles de reactivation est 
suffisante pour regenerer le piege k NO x (20). 

30 

2. Moteur k combustion interne k allumage par etincelle k plusieurs cylindres comportant deux groupes de cylindres 
(10a, 10b), ainsi qu'un moyen d'invalidation destine k d6sactiver selectivement un groupe de cylindres (10a, 10b) 
en coupant son alimentation en carburant, dans lequel les deux groupes de cylindres (10a, 10b) sont relies k un 
systeme d'echappement commun (14, 16, 18) contenant un pot catalytique (16), et le moyen d'invalidation peut 

35 etre mis en oeuvre pendant le fonctionnement k charge partielle afin d'interrompre Palimentation en carburant de 

maniere k desactiver un groupe de cylindres k la fois tout en fournissant de I'air au groupe de cylindres desactive\ 
caracterise en ce que le systeme d'echappement comprend un pfege a NC^ (20), le moyen d'invalidation peut dtre 
mis en oeuvre afin d'interrompre I'alimentation en carburant de facon atternee vers les groupes de cylindres (10a, 
10b) pendant le fonctionnement & charge partielle, et en ce que pendant la permutation de la deactivation, il 

40 existe des intervalles pendant lesquels les deux groupes de cylindres (10a, 10b) sont actives simultanement, les 
intervalles presentant une duree suffisante pour regenerer le piege k NO x (20). 

3. Moteur k combustion interne selon la revendication 1 ou la revendication 2, dans lequel le systeme d'admission 
comprend un moyen de compensation (32, 34, 36) afin de require la fourniture d'air aux deux groupes de cylindres 

45 pendant I'intervalle durant lequel ils sont actives simultanement de maniere k eviter une variation brusque de la 

puissance de sortie du moteur. 

4. Moteur k combustion interne selon la revendication 3, dans lequel le moyen de compensation comprend un papillon 
des gaz k commande Slectronique qui est r6gul6 par un systeme de commande de facon k maintenir une puissance 

50 de sortie constants pendant les intervalles durant lesquels les deux groupes de cylindres sont actives simultan6- 

ment. 

5. Moteur k combustion interne selon la revendication 3, dans lequel le moyen de compensation comprend une vanne 
MARCHE/ARRET (36) disposee en serie avec un papillon des gaz (34) dans un passage (38) contournant le 

55 papillon des gaz (32), le papillon des gaz principal (32) et le second papillon des gaz (34) etant accouples de facon 

que le d6bit k travers les deux passages, lorsque la vanne MARCHE/ARRET (36) est ouverte soit toujours dans 
le m§me rapport predetermine avec le deoit d'air massique k travers le papillon des gaz principal seul. 
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Moteur a combustion interne selon Tune quelconque des revendications pr6c6dentes, dans lequel lorsqu'un groupe 
de cylindres est d6sactiv6, ce groupe est relie" par une vanne de deviation (40) a I'air ambiant de facon que I'air 
fourni aux cylindres de ce groupe ne soit pas 6trangle\ 

Moteur a combustion interne selon la revendication 6, dans lequel la vanne de deviation (40) comporte deux orifices 
d'entr§e, un premier (46) relie* a fair ambiant et I'autre au papillon des gaz principal (32), deux orifices de sortie 
(42, 44) relics chacun au collecteur d'admission d'un groupe respectif des groupes de cylindres, ainsi qu'un element 
rotatif en torme de V, i'6lement rotatif pr6sentant une premiere position dans laquelle I'orifice (46) reli6 a I'air ambiant 
est obstrue" tandis que I'orifice relie" au papillon des gaz principal (32) est relid simultandment aux deux orifices de 
sortie (42, 44), ainsi qu'une seconde position dans laquelle le papillon des gaz principal (32) est relie a un seul 
des orifices de sortie (42, 44) tandis que Torifice d'entrSe (46) reli6 a I'air ambiant est relte a I'autre orifice de sortie 
(42, 44). 

Moteur a combustion interne selon la revendication 7, dans lequel Tenement rotatif de la vanne de deviation com- 
porte une troisieme position dans laquelle les liaisons entre les orifices d'entr^e et de sortie sont inverses. 
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